possible to designate areas of greatest human activity within the site (as opposed to defining the limits of the site as a whole) and to distinguish man-made soil stains (postmolds) from similar stains caused by rodent activity. In addition, areas of recent soil disturbance-the result of bulldozing, building, and road construction-were defined.
The Utz site was occupied by Missouri Indians from about A.D. 1550 until the 1700's. The site is one of the largest known in the country; surface scatters of lithic material, potsherds, and so forth, extend over an area which is as much as 2 miles across. Extensive building and rebuilding of simple (and apparently highly impermanent) houses are evident; it is possible that annual rebuilding took place. Excavation reveals large numbers of postmold stains which are often nearly impossible to arrange into meaningful patterns. The problem is further complicated by extensive burrowing by rodents, creating stains indistinguishable from postmolds when the burrows are revealed on the excavation floor, and which can only be diagnosed when cross-sectioned. Storage and refuse pits, sub-floor burials, and so forth, complete the inventory of excavated features in the site.
In order to achieve better definition of activity areas and to help in the diagnosis of postmolds, chemical analyses of relevant soil samples were employed. A soil testing laboratory was set up on the site in a building which had electricity and running water available. The possible to designate areas of greatest human activity within the site (as opposed to defining the limits of the site as a whole) and to distinguish man-made soil stains (postmolds) from similar stains caused by rodent activity. In addition, areas of recent soil disturbance-the result of bulldozing, building, and road construction-were defined.
In order to achieve better definition of activity areas and to help in the diagnosis of postmolds, chemical analyses of relevant soil samples were employed. A soil testing laboratory was set up on the site in a building which had electricity and running water available. were about 90% accurate; by using more accurate laboratory techniques (weighing of soil instead of spoon sampling, pipetting solutions instead of using automatic dispensing syringes) it was possible to reduce the error to about 5%. The latter procedure takes more time and was used only in problem situations.
SITE TRAVERSES
In order to obtain an approximate "base line" of the chemistry of the area which was investigated during the 1969 excavations, the site was traversed in 2 places with soil samples being taken at 50 ft intervals in most cases, shorter intervals in situations which appeared to warrant special attention (Fig. 1) . At each sampling station (T220W through T741E and T120N 100W through T120N140E) a posthole digger was used to expose the soil stratigraphy; a sample was taken from the dark humic layer which represents the topsoil on the site (as deep as 30 in in some places), and the yellow layer of loess which underlies it. A complete workup for soil pH and chemical content provided the situation which is graphed in Fig. 2 (only the major traverse which bisects the 1969 excavation area is represented). It was clear from these results that the soil chemistry of the site is highly variable and that there are no normal base values with which significant features in the excavation could be compared. On the basis of this conclusion it was decided that the chemistry of such features must necessarily be compared with the immediately surrounding soil. It is, however, possible to identify a number of significant items in Fig. 2 .
(1) Soil disturbed by bulldozer drag (the result of leveling parts of the terrain for buildings) can be clearly identified, since most of the readings appear in reverse as compared with the normal pattern. The concentration of organic matter and phosphates, for example, as well as the values for soil pH show a clearly inverted pattern between T150W and T100W; it appears that the bulldozer inverted the normal stratigraphy.
(2) An earlier excavation (carried out about 10 yr previously) can be identified at T50E, since there is no distinction between readings for the upper and lower layers. The soil, in other words, is thoroughly mixed and a new topsoil has not yet been formed. This fact was also evident from the stratigraphy. 
Preliminary Results and Procedures
During the course of excavation, all soil stains of regular (that is, usually round) shape were routinely cross-sectioned and diagnosed by visual inspection. In the course of cross-sectioning, soil samples were taken from the interior of the stain (referred to as "Inside"), and from the soil immediately surrounding it ("Outside"), as shown in Fig. 3 . A line was lightly drawn across the middle of the stain on the excavation floor and extended about 6 in on each side; the ends of the line were connected by a half circle to serve as a guide for cross-sectioning. The excavator then carefully commenced cutting from the curving edge of the semicircle toward the stain, taking an "outside" soil sample in the last 3 in before reaching the stain, and taking an "inside" sample by carving away half of the stain after it had been exposed in relief against the straight side of the cross-section pit. For each stain, therefore, a pair of soil samples were obtained; these were carefully labeled to help the authors in obtaining the excavator's diagnosis from the field notes. At first, all soil samples were subjected to a full laboratory workup; after a clear pattern was established, only selected tests were used. It should at once be pointed out that working with a soil testing procedure which is 90% accurate under ideal laboratory conditions (and quite clearly affected in the field by changes in temperature and humidity) does not provide consistent quantitative determinations from one day to the next. What could be expected of the tests (which were always conducted in pairs of "inside and outside" samples) was a fairly accurate picture of the chemical characteristics of soil stains compared to characteristics of their matrices. Hence, the figures presented here should be taken not as units of precisely determined magnitude, but rather as pairs of units ("inside" and "outside"), the members of which are most meaningful in relation to each other. \ / cross-section pit Tests for pH, calcium, and potassium were not successful in discriminating between postmolds and rodent burrows; for these 3 tests both postmolds and rodent burrows provided higher as well as lower readings with respect to their matrices in a random pattern. The tests for phosphates, magnesium, and organic matter, on the other hand, showed consistent differences between postmolds and rodent burrows when compared with their matrices. The organic matter test (which was eliminated at an early stage as unnecessary) showed higher concentrations inside postmolds in 14 of 16 cases (88%) and lower concentrations inside rodent burrows for 3 cases tested. Of more significance were the tests for phosphates and magnesium (Table 1) . Postmolds showed higher phosphate concentrations than the matrix in 42 of 47 cases tested (89%), while rodent burrows showed lower concentrations in 4 of 8 cases (50%). In the magnesium test, postmolds showed lower concentrations than the matrix in 36 of 39 cases (92%); rodent burrows showed higher concentrations in 5 of 8 cases (63%).
Diagnostic Procedure
In order to arrive at a diagnostic procedure for discriminating between postmolds and rodent burrows, the tests for phosphate and magnesium concentrations were combined in a sequence which proved to be accurate in 96% of the cases tested. The procedure can be outlined in the following steps (Fig. 4) .
(1) Sample pairs are first tested for magnesium concentration. By subtracting the value obtained "inside" from the concentration "outside," a feature can immediately be diagnosed as a rodent burrow if the difference has a negative sign and if the difference amounts to more than 10% of the value obtained for the matrix. (Since the laboratory procedure is only 90% accurate, a 10% "slop factor" is allowed for.) (2) The test for phosphate concentration is applied to all sample pairs remaining in the testing pool. By subtracting the value obtained for the soil stain ("inside") from the concentration in the matrix ("outside"), rodent burrows can be further eliminated if the difference has a positive sign and the difference is more than 10% of the "outside" value.
This testing sequence allowed for the correct identification as postmolds of 45 of 47 cases (96%o). One postmold (as identified by the excavators) was rejected as a rodent burrow according to the chemical tests; one rodent burrow was included among the postmolds. We consider this accuracy to be perhaps superior to what can normally be expected during an REPORTS excavation, and are therefore curious about the 2 cases which somehow got away.
Theoretical Conclusions and Wider Applications
The results described above raise several important questions: Why does the soil chemistry yield these results and will it hold up in other areas? It must at first be pointed out that our testing program was incomplete. Insufficient numbers of rodent burrows were analyzed, and the total sample is not particularly large. The reason for this lack of data is that we did not know what we were looking for and were simply shooting blind to see if a pattern would emerge. In future, this problem can be avoided. At the same time, a highly suggestive pattern has been demonstrated which requires explanation and further testing.
The fact that postmolds generally show a lower concentration of magnesium than the surrounding soil is readily understandable. The Utz site lies in an area which has relatively high concentrations of magnesium in the soil, while the hardwoods (for example, the white oak) of which posts were probably made are low in magnesium. Obversely, plant material with considerable chlorophyll content (for example, grass), which is a likely candidate for lining a rodent burrow, is high in magnesium. Hence, rodent burrows tend to show a higher magnesium content than the surrounding soil. This pattern is likely to hold constant for soils with relatively high magnesium concentrations, a situation which will probably pertain to the Plains in general.
Results from the phosphate tests are much more difficult to explain. It appears that the decomposition of a post in the ground sets up a local reduction reaction which inhibits the solution (and hence removal) of phosphates from the soil in an area which has (a) rapid replenishment of phosphates at the surface through the decomposition of organic material and (b) heavy rainfall in sudden bursts. This situation certainly pertains to the Utz site in particular and probably to the Plains in general.
At the moment, various researchers are conducting tests to determine whether the diagnostic procedure which has been described here will hold up in the Dakotas, Colorado, and New York state; one of the authors (Stein) is testing the procedure in southern New England.
It may be necessary to establish separate diagnostic procedures for different areas with characteristically uniform conditions regarding, for example, soil chemistry and rainfall. It should be kept in mind, however, that once such a pattern is established the identification of postmolds (and the rejection of rodent burrows) can proceed as much as 50 times faster than through normal excavation procedures. A simple coring device can be used to obtain the soil samples.
PRACTICAL CONSIDERATIONS
To be useful to the archaeologist, our method must be readily applicable under most field conditions where postmolds are encountered. Our work has demonstrated that this is indeed the case wherever a roof, electricity, and running water are available. The soil chemistry laboratory at the Utz site was set up in a prefabricated metal building, and in an area of about 10x15 ft. The room contained a kitchen sink, countertops, and electrical outlets; some more shelves were constructed to hold chemicals. The total amount spent on equipment and supplies amounted to about $2000, which provided us with a fully equipped laboratory in which experimentation (as opposed to routine analyses) could be carried out. It should be possible to set up an adequate laboratory for less than $1000, of which about 70% will be reusable from year to year. Such a laboratory should include a Spectronic 20 spectrophotometer, a shaker, a simple pH meter, graded sieves, a small electrical oven, glassware, and chemicals. These items are available from most laboratory supply houses; pre-mixed chemicals (a 6 wk supply) and custom-made glassware can be obtained from, among others, the Agronomy Department of the University of Missouri. The authors would be willing to offer further information on the problems of setting up a laboratory upon request. Finally, a constant supply of distilled water (from a still, or bought at a supermarket) is necessary; a window air-conditioner will help to ensure more uniformly accurate results.
Much more testing is necessary to confirm or deny the accuracy and applicability of the method we have described here. The potential usefulness is so overwhelming, however, that we expect such testing to be forthcoming in the near future.
